Searching PAJ 



http-y/www19jpdljpo.go^ 



PATENT ABSTRACTS OF JAPAN 



(1 l)Publication number : 11-192661 
(43)Date of publication of application : 21.07.1999 



(51)Int.CI. 


B29C 55/28 

// C08L 23/04 
B29K 23:00 
B29L 7:00 
BzyL y . uu 




(2 1 Application number : 10-29829 1 


(71)Applicant : 


SUMITOMO CHEM CO LTD 


(22)Date of filing : 20.10.1998 


(72)Inventor : 


SUZUKI YASUAKI 




IZEKI MASAKI 


(30)Priority 

Priority number: 09288371 Priority date : 


21.10.1997 Priority country 


: JP 



(54) MANUFACTURE OF INFLATION FILM AND FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a inflation film and its manufacturing method excellent in low odor characteristics, 
low taste migration, heat stability, and mechanical properties. 

SOLUTION: An inflation film is manufactured by an ion polymerization method. A density is 0.89-0.96 g/cm3, and a melting 
viscosity η* [170] is from 0.001 x 104 to 3. 5x 104 poise at 170°C and at a shear rate of 100 rad/sec. An ethylenic polymer or 
a resin composition containing the ethylenic polymer having a weight ratio (a) (wt.%) of a soluble matter of a cold xylene 
satisfying an expression: a <4.8xl04x(0.95-d)3-+106x(0.95-d)4+0.5, where (a) represents the weight ratio (wt.%) of the cold 
xylene-soluble portion, and (d) represents a density (g/cm2) of the ethylenic polymer, is processed in a die gap at a melting 
temperature of 170°C or lower. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Claim(s)] 

[Claim 1] The manufacturing method of the tubular blown film characterized by processing the resin constituent which it is 
manufactured by the ionic polymerization method, and melt viscosity eta* [ in / 0.89 - 0.96 g/cm3 s 170 degree C and shear rate 
100 rad/sec / in density ] [170] is 0.001x104 - 3.5xl04poise, and contains the ethylene system polymer or this ethylene system 
polymer with which the weight rate a of a cold xylene fusible part (% of the weight) fills the following formula (1) with the 
melting temperature of 170 degrees C or less about a die gap. 
a<4.8xl04x(0.95-d) 3+106x(0.95-d) 4+0.5 Formula (1) 

((a is the weight rate (% of the weight) of the cold xylene fusible part of an ethylene system polymer.) In the above-mentioned 
formula (1), d is the density (g/cm3) of an ethylene system polymer.) 

[Claim 2] The manufacturing method of the tubular blown film according to claim 1 in which the resin constituent containing an 
ethylene system polymer or this ethylene system polymer does not contain the antioxidant. 

[Claim 3] The manufacturing method of the tubular blown film according to claim 1 which is what is manufactured under the 
existence of a catalyst whose ethylene system polymer contains the transition-metals compound which has the basis which has a 
cyclopentadiene form anion skeleton. 

[Claim 4] The tubular blown film characterized by being obtained according to a manufacturing method according to claim 1 to 3. 

[Claim 5] The multilayer tubular blown film characterized by including further at least the layer of the tubular blown film 
obtained according to a manufacturing method according to claim 1 to 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the manufacturing method of the tubular blown film 
which processes the resin constituent containing a specific ethylene system polymer or this ethylene system polymer at low 
temperature, a tubular blown film, and a multilayer tubular blown film. 
[0002] 

Pescription of the Prior Art] Many ethylene system polymers to wrapping are used. As for such an ethylene system polymer, 
mechanical properties, such as rigidity and an impact strength, are required. As the method of on-the-strength improvement of the 
film for packing by the tubular film process, the technology processed at low temperature from the temperature of the usual 
inflation processing is indicated, for example using the specific die gap (JP,6-9863,B, JP,6-9864,B). 

[0003] However, since processing with low melting temperature produces the load of a finishing machine, and the rise of power 
consumption with a viscosity rise of a resin, this technology is not desirable. Although reducing the molecular weight of a resin 
and raising a fluidity is indicated in order to reduce the melt viscosity of a resin and to acquire good processability, in the 
high-pressure-process low density polyethylene currently indicated or a straight chain-like low density polyethylene, the intensity 
of the film obtained by the fall of molecular weight falls remarkably, and it is hard to say that the level which a mechanical 
strength can satisfy practical is reached. 

[0004] Moreover, it is known in recent years that the ethylene system polymer manufactured by an ethylene system polymer with 
few weight rates of a cold xylene fusible part, for example, the catalyst containing the transition-metals compound which has the 
basis which has a cyclopentadiene form anion frame, i.e., a metallocene system polymerization catalyst, shows the outstanding 
mechanical property. However, the ethylene system polymer manufactured by such metallocene system polymerization catalyst 
has troubles, such as fish eye generating at the time of the film fabricating operation based on poor thermal stability, in order that 
the torque at the time of processing may generally tend to receive shearing generation of heat highly. 

[0005] On the other hand, quality nature, such as low odor nature and low taste nature, has come to be strongly required of the 
food-grade wrapping for which many ethylene system polymers are used. 

[0006] However, it is hard to say that the film which fabricated the existing ethylene system polymer by the conventional 
processing method, and was obtained has odor nature and taste nature in sufficient level. It is thought that the taste which 
generally shifts to the odor and food of the film for packing manufactured using an ethylene system polymer is generated since the 
fused ethylene system polymer is smothered and pyrolyzed by the inflation-molding method when carrying out film fabrication. 
Moreover, the additive to ethylene system polymers, such as an antioxidant and lubricant, is also mentioned as one of the causes 
of aggravation of an odor or the taste. It had added for the purpose generated on a film at the time of processing, such as a fish eye 
and blocking prevention of a film, and these additives had indispensable addition in the Prior art. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the tubular blown film excellent in low odor 

nature, low taste translatability, thermal stability, and the mechanical property, and its manufacturing method. 

[0008] 

[Means for Solving the Problem] As a result of having continued research wholeheartedly about the method of processing the 
resin constituent containing an ethylene system polymer or its ethylene system polymer, and manufacturing a tubular blown film, 
this invention person etc. finds out that the method of processing the resin constituent containing a specific ethylene system 
polymer or this ethylene system polymer with the melting temperature of 170 degrees C or less about a die gap and its film attain 
the purpose of this invention, and came to complete this invention. 

[0009] this invention is manufactured by the ionic polymerization method, density Namely, 0.89 - 0.96 g/cm3,170 degree C, Melt 
viscosity eta* [170] in shear rate 100 rad/sec is 0.001x104 - 3.5xl04poise. And the weight rate a of a cold xylene fusible part (% 
of the weight) is the manufacturing method of the tubular blown film characterized by processing the resin constituent containing 
the ethylene system polymer or this ethylene system polymer which fills the following formula (1) with the melting temperature of 
170 degrees C or less about a die gap. 
a< 4.8xl04x(0.95-d) 3+106x(0.95-d) 4+0.5 Formula (1) 

((a is the weight rate (% of the weight) of the cold xylene fusible part of an ethylene system polymer.) In the above-mentioned 
formula (1), d is the density (g/cm3) of an ethylene system polymer.) 

Moreover, this invention is a tubular blown film characterized by being obtained according to the above-mentioned 
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manufacturing method. Furthermore, it is the multilayer tubular blown film characterized by including further at least the layer of 
the tubular blown film obtained according to the above-mentioned manufacturing method. Hereafter, this invention is explained in 
detail. 
[0010] 

[Embodiments of the Invention] The ethylene system polymer used by this invention is manufactured by the ionic polymerization 
method, and melt viscosity eta* [ in / 0.89 - 0.96 g/cm3,170 degree C and shear rate 100 rad/sec / in density ] [170] is 0.001x104 
- 3.5xl04poise, and the weight rate a of a cold xylene fusible part (% of the weight) is the ethylene system polymer which fills the 
following formula (1). 

a<4.8xl04x(0.95-d) 3+106x(0.95-d) 4-K).5 Formula (1) 

((a is the weight rate (% of the weight) of the cold xylene fusible part of an ethylene system polymer.) In the above-mentioned 
formula (1), d is the density (g/cm3) of an ethylene system polymer.) 

[001 1] The ethylene system polymer used by this invention is a copolymer of the homopolymer of the ethylene manufactured by 
the ionic polymerization method, ethylene, and the alpha olefin of at least one sort of carbon numbers 3-20 or the diolefm of 
carbon numbers 4-20. ****** [ except the homopolymer of ethylene ], an ethylene-alpha olefin copolymer, an ethylene-diolefin 
copolymer, and an ethylene-alpha olefin-diolefin copolymer are mentioned, for example. As the above-mentioned 
copolymerization component used by this invention, a propylene, butene-1, a pentene -1, a hexene -1, a heptene -1, an octene -1, 
a nonene - 1 , decene - 1 , hexa decene - 1 , ray KOSEN - 1 , the 4-methyl-pentene - 1 , the 4-methyl-hexene - 1 , a vinyl cyclohexane, a 
vinyl cyclohexene, styrene, norbornene, a butadiene, 1, 5-hexadiene, an isoprene, etc. are mentioned, The content of a 
copolymerization component is usually 0.05 - 50 % of the weight. 

[0012] The ionic polymerization method in this invention is a polymerization method including coordination polymerization or 
the so-called anionic polymerization, and the so-called cationic polymerization, and a radical polymerization is excepted. 
Therefore, the low density polyethylene (high pressure process LDPE) and ethylene vinylacetate copolymer by which the ethylene 
system polymer as used in the field of this invention is manufactured by the high-pressure radical polymerization method are 
excepted. For a low reason, its intensity is not desirable even if the high pressure process LDPE manufactured by the 
high-pressure radical polymerization method applies the manufacturing method of this invention. As an ionic polymerization 
method, coordination polymerization is desirable. As a metal component contained in the catalyst used for coordination 
polymerization, the transition metals of titanium, a zirconium, a hafnium, vanadium, chromium, nickel, palladium, or a lanthanide 
series train are mentioned, for example. 

[0013] As for the ethylene system polymer used by this invention, what is manufactured under existence of the catalyst containing 
these transition metals, especially die catalyst containing the transition-metals compound which has the basis which has a 
cyclopentadiene form anion skeleton is desirable. This transition-metals compound is the so-called metallocene system 
compound, and is usually general formula MLaXn-a (M is the 4th group of the periodic table of an element, or the 
transition-metals atom of a lanthanide series train among a formula.). L is a basis containing the basis or hetero atom which has a 
cyclopentadiene form anion skeleton, and at least one is a basis which has a cyclopentadiene form anion skeleton. Two or more L 
may be constructing the bridge mutually. X is a halogen atom, hydrogen, or the hydrocarbon group of carbon numbers 1-20. n - 
the valence of a transition-metals atom -- expressing -- a -- 0<a<=n -- it is an integer it is expressed and independent -- or two or 
more kinds can be combined and it can use Furthermore, you may use this catalyst for this metallocene system compound 
combining the particle-like support containing organic polymer support, such as olefin polymers, such as inorganic support of 
ionicity compounds, such as an organoaluminium compound containing an alumoxane compound and/or trityl borate, and 
anilinium borate, and/or Si02, and aluminum203 grade, ethylene, and styrene. 

[0014] the ethylene system polymer used by this invention - density - 0.89 - 0.96 g/cm3 - desirable - 0.895 - 0.935 g/cm3 - it 
is 0.895 - 0.930 g/cm3 still more preferably Since the bubble stability at the time of fabrication of a tubular blown film is bad and 
the impact strength of a tubular blown film falls preferably when larger than 0.96 g/cm3 when density is less than three 0.89 g/cm, 
it is not desirable. The density as used in the field of this invention means what was measured by the method specified to J1S K 
6760-1981. 

[001 5] moreover, melt viscosity eta* [ in / 170 degrees C and shear rate 100 rad/sec / in the ethylene system polymer used by this 
invention ] [170] - 0.001x104 - 3.5x1 04poise - desirable - 0.05x104 - 2.5xl04poise - more - desirable - 0.1x104 - 
2.0xl04poise - they are 0.5x104 - 2.0xl04poise most preferably Since the load of a finishing machine increases when the 
above-mentioned melt viscosity is larger than 3.5x104, when smaller than 0.001x104, the bubble stability at the time of 
tubular-blown-film fabrication is bad preferably, and since the impact strength of a processing film falls, it is not desirable. 
[0016] Melt viscosity eta* [170] in 170 degrees C and shear rate 100 rad/sec as used in the field of this invention means the value 
which measured on condition that the following and was acquired. 

(1) equipment: - Reometrics made from Reometrics Mechanical Spectrometer RMS-800 (2) geometry: - a parallel plate, the 
diameter of 25mm, and plate interval: 1. 5 -2mm(3) strain:5%(4) frequency: 1 00 rad/sec(5) temperature: 170 degree C [0017] 
Furthermore, the ethylene system polymers used by this invention are that with which the weight rate a of a cold xylene fusible 
part (% of the weight) fills a formula (1), the thing which fills a formula (2) preferably, and a thing which fills a formula (3) more 
preferably. When the weight rate a of a cold xylene fusible part (% of the weight) does not fill a formula (1), the mechanical 
strength of a tubular blown film falls, and since the reduction effect of an odor is small, it is not desirable. 
<4.8xl04x(0.95-d)3+106x(0.95-d)4-K).5 Formula (1) 
<4.8xl04x(0.95-d)3+106x(0.95-d)4-K).3 Formula (2) 
< 4.8xl04x(0.95-d) 3 Formula (3) 
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((a is the weight rate (% of the weight) of the cold xylene fusible part of an ethylene system polymer.) In the above-mentioned 
formula (1), d is the density (g/cm3) of an ethylene system polymer.) 

The cold xylene fusible part as used in the field of this invention means what is measured by U.S. code of federal regulations and 
the method specified to Sectionl75.1520 of Food and Drugs Administration. 

[001 8] Moreover, the ethylene system polymer used by this invention is good also as a resin constituent which contains the resin 
of various others this ethylene system polymer and if needed, olefin system resins, such as a low density elastomer for improving 
the high density polyethylene for improving the target high-pressure-process low density polyethylene and rigidity for melting 
tension or transparency improvement and an impact strength as other resins, for example, etc. mention ~ having — these 
components ~ one sort — or two or more kinds can be combined and it can use The rate of a compounding ratio is 70 % of the 
weight or more more preferably at least 50% of the weight about this ethylene system polymer. 

[00 1 9] Film fabrication of the resin constituent containing the ethylene system polymer or this ethylene system polymer used by 
this invention is carried out by the so-called inflation method rolled round to a taking over reel at a fixed taking over speed, 
extruding a melting object from an annular dice, blowing the air of fixed capacity, expanding it inside, and air-cooling using a 
blower from an outside further. 

[0020] this invention is characterized by processing preferably 1 70 degrees C or less of 1 50 degrees C or less of 1 3 5 degrees C 
or less of resin constituents containing this ethylene system polymer or this ethylene system polymer with the melting temperature 
of 125 degrees C or less about a die gap. If melting temperature exceeds 170 degrees C, the bubble stability at the time of 
tubular-blown-film fabrication is bad, and since the odor and the taste of a tubular blown film get worse, it is not desirable. A 
resin is extruded from an extruder and the melting temperature in the die gap as used in the field of this invention means the 
temperature of the'melting resin of at least one point between [ from a part for the direct anterior part of a dice entrance ] 
immediately after a dice outlet. In addition, as for the minimum of the melting temperature in a die gap, it is desirable that it is 
higher than the solidification temperature of the resin constituent containing this ethylene system polymer or this ethylene system 
polymer. Solidification temperature here means the temperature which a part of this fused ethylene system polymer crystallizes, 
and it changes with cooling conditions, shear conditions, etc. There is highest crystallization temperature as an index of 
solidification temperature. After the highest crystallization temperature puts lOmg of samples in an aluminum pan and holds them 
for 2 minutes at 150 degrees C using the differential scan type calorimeter DSC-7 type equipment by PerkinElmer, Inc., it says 
the highest thing among the crystallization peak temperature measured by lowering the temperature to 40 degrees C by part for 
5-degree-C/. Generally the solidification temperature at the time of melting extruding is an about ten-degree low from abundance 
from the highest crystallization temperature. 

[0021] A working temperature does not need to make an antioxidant contain for a low reason, or the resin constituent containing 
the ethylene system polymer or this ethylene system polymer used by this invention may make the antioxidant more than a kind 
contain for antioxidizing. In this invention, when making an antioxidant contain, a content can be cut down to the conventional 
content. The odor and the taste after film processing are so good that there are few contents of an antioxidant, and the content of 
an antioxidant is 0.05 or less % of the weight still more preferably 0. 1 or less % of the weight more preferably 0.5 or less % of the 
weight. As for this antioxidant, it is desirable to use combining the primary anti-oxidant which has a phenol skeleton, and the 
secondary anti-oxidant containing phosphorus compounds etc. 

[0022] The tubular blown film manufactured by this invention may be a tubular blown film of a monolayer, and is good also as a 
multilayer tubular blown film which contains further at least the layer obtained according to the manufacturing method of a 
tubular blown film. When applying the manufacturing method of this invention to a multilayer tubular blown film, you may apply 
to manufacture of all layers and may apply to the manufacture of at least one layer in a multilayer film. When applying the 
manufacturing method of this invention to at least one layer of a multilayer film, it can be easily processed using a stack die etc. 
Although it is desirable to apply to an internal surface or an outside- surface layer when applying the manufacturing method of this 
invention to at least one layer in a multilayer film, you may apply to an internal layer from a front face. Moreover, you may use the 
monolayer or multilayer film manufactured in this way for base materials, such as other polymer films, as a lamination original 
fabric for carrying out dry-laminate processing. 
[0023] 

[Effect of the Invention] As stated above, according to this invention, the manufacturing method of low odor nature, low taste 
translatability, the tubular blown film that was specifically [ thermal resistance and ] excellent in the mechanical property, and this 
film can be offered. Moreover, since this invention is processed at low temperature, there are conventionally than the amount 
using an antioxidant, or they can offer the tubular blown film which is not used at all and its manufacturing method. [ few ] 
Furthermore, since it has the above outstanding properties, the tubular blown film of this invention is suitable for wrapping, 
especially food-grade wrapping, etc. 
[0024] 

[Example] Next, although this invention is explained based on an example, this invention is not limited to these examples at all. 
[0025] The evaluation method etc. was carried out as follows. 

(1) The melting resin temperature in a dice outlet was measured with the thermocouple, extruding an ethylene system polymer by 
the working temperature in a die gap which carried out a melting temperature setup. 

(2) The odor sample film (30 micrometers, 700cm2) was put into the 11. wide mouth glass bottle, it cooled after heating in 1-hour 
oven at 80 degrees C, and the organoleptic test performed odor comparison. The example 6 of comparison was made blank, ** 
and the weak thing were made into O and the very weak thing was made [ what has an odor stronger than a blank ] into O for x 
and the equivalent thing. 
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(3) It flooded with the 11. wide mouth glass bottle of 500 cc of water into which it went, the taste sample film (30 micrometers, 
1200cm2) was cooled after heating in 1 -hour oven at 50 degrees C, and the organoleptic test performed taste comparison. The 
example 6 of comparison was made blank, x and the equivalent thing were made into ** and the weak thing was made into O for 
what has the taste stronger than a blank. 

(4) Falling weight impact strength ASTM It is based on the method specified to D1709. 

(5) The current value of the extruder taken to extrude a current- value melting resin was measured. As for this value being high, it 
is desirable that it is usually below 6A that it is usually below 50A in the extruder which meant that an extrusion load was high 
and was used in examples 1 -3 and the examples 1 -6 of comparison in the extruder used in the example 4 and the example 7 of 
comparison again. 

(6) The fish eye which can be checked by fish eye viewing made ** and five or less things 0 for more [ 200cm ] things than five 
per two (an example 4, example 7 of comparison). 

[0026] preparation metallocene system PE1 : of the ethylene system polymer of a metallocene system catalyst - Japan - 
SUMIKASENE which is gaseous-phase method metallocene system ethylene-hexene -1 made from EBORYU copolymer FV402 
(density =0.91 5 g/cm [3 ], 10 MI=g [ 4g / ], minutes) was used. 

metallocene system PE2: - Japan - SUMIKASENE which is gaseous-phase method metallocene system ethylene-hexene -1 
made from EBORYU copolymer FV40 3 (density =0.919g/cm3, 10 MI=g [ 4g/], minutes) was used, 
metallocene system PE3: - Japan — SUMIKASENE which is gaseous-phase method metallocene system ethylene-hexene -1 
made from EBORYU copolymer FV404 (density =0.928g/cm3, 10 MI=g [ 4g / ], minutes) was used. 

After making Methylalumoxane PMAO act on the silica particle calcinated at metallocene system PE4:700 degree C in toluene, 
screw (normal butylcyclopentadienyl) zirconium dichloride was made to act continuously, and the solid-state catalyst component 
was obtained. Ethylene was made to act on this solid-state catalyst component and triisobutylaluminum in butane, precuring was 
performed, and the precuring catalyst was acquired. 

This precuring catalyst and triisobutylaluminum were made to act on the mixed gas of ethylene, butene-1, and hydrogen with 
continuous system fluid bed vapor-phase-polymerization equipment, and ethylene-butene-1 copolymer powder was obtained. 
[0027] Preparation Ziegler-Natta-system PE1 of the ethylene system polymer of a Ziegler-Natta catalyst: Neo ZEKKUSU 35 10 
made from the Mitsui petrochemistry was used. Ziegler-Natta-system PE2: After making tetrabutoxytitanium and a tetrapod 
ethoxy silane act on a porosity styrene-divinylbenzene copolymer particle in toluene, butyl magnesium chloride was made to act 
continuously and the solid-state component was obtained. The butyl ether and the titanium tetrachloride were made to act on the 
solid-state component which the diisobutyl phthalate was made to act on this solid-state component in toluene furthermore, and 
was obtained further, and the solid-state catalyst component was obtained. Ethylene was made to act on this solid-state catalyst 
component and a friethylalurninum in butane, precuring was performed, and the precuring catalyst was acquired. This precuring 
catalyst and triethylaluminum were made to act on the mixed gas of ethylene and a hexene -1 with continuous system fluid bed 
vapor-phase-polymerization equipment, and ethylene-hexene -1 copolymer was obtained. The ratio of concentration of ethylene 
and a hexene -1 adjusted the density of ethylene-hexene -1 copolymer, the hydrogen concentration to introduce adjusted molecular 
weight, and the ethylene system polymer of the Ziegler-Natta catalyst shown in Table 1 was obtained, respectively. In this way, it 
is Tiba Special Tee Chemicals IRUGA NOx 1076 to the obtained polymer. 620 ppm, Tiba Special Tee Chemicals IRUGA force 
168 1000 ppm and 1000 ppm of calcium stearates were added, and the melting knockout was performed, and it cut after water 
cooling and pelletized. 

the Sumitomo Chemical Co., Ltd. make manufactured by the high-pressure-process LDPE high-pressure radical polymerization 
method -- SUMDCASEN L7 16H were used 

[0028] The tubular blown film was manufactured under the processing conditions further shown in Table 1 and the following 
using the ethylene system polymer shown in one to examples 1 -3 and example of comparison 6 table 1 . 

(1) equipment: - Placo K-40R inflation finishing-machine (2) setting temperature: « it was set as the temperature which showed 
the extrusion cylinder and the dice to the column of the working temperature of Table 1 

(3) Die : the result which evaluated the film obtained 125mmphi and amount of gap:2mm(4) extrusion:23 kg/hr (5) film 
thickness: 3 0-micrometer (6) blow-up-ratio: 1.8 is collectively shown in Table 1 . 

[0029] The tubular blown film was manufactured under the processing conditions further shown in Table 2 and the following - 
using the ethylene system polymer shown in example 4 and example of comparison 7 table 2. 

(1) Equipment: VS20 inflation finishmg-machine (2) made from Tanabe Plastics Machine setting temperature: It was set as the 
temperature which showed the extrusion cylinder and the dice to the column of the setting temperature of Table 2. 
(3) Die : the result which evaluated the film obtained 30mmphi and amount of gap:2mm(4) extrusion: 3 60 g/hr (5) film 
thickness:20-micrometer (6) blow-up-ratio: 1.8 is collectively shown in Table 2. 

[0030] The result of an example and the example of comparison showed the following thing. When the weight rate of a cold 
xylene fusible part carries out [ melt viscosity eta* [170] ] film processing of the ethylene system polymer whose weight rate of a 
cold xylene fusible part is 0.8wt(s)% by density 0.928 g/cm3 1 .0wt(s)% by 1 .6xl04poise, density 0.915, and 0.919 g/cm3 at a 
working temperature (120 degrees C and 130 degrees C) (examples 1-3), It is satisfactory to the extrusion torque at the time of 
these film processings, and the film with an impact strength it is low and remarkable, and a high odor and the high taste was 
obtained. On the other hand, when the same resin was processed at the temperature to which the melting temperature in a die gap 
exceeds 170 degrees C (examples 1 and 2 of comparison), the level of an odor and the taste got worse. 
[0031] When film processing was carried out with melting temperature with a die gap of 170 degrees C or more using the 
ethylene system polymer with which are not satisfied of a formula (1) and which carried out the polymerization by Ziegler-Natta 
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catalyst (example 3 of comparison), an odor and the taste were bad and the low film of an impact strength was obtained. 
Moreover, when the weight rate of a cold xylene fusible part carried out film processing with melting temperature with a die gap 
of 170 degrees C or more using the ethylene system polymer which carried out the polymerization by Ziegler-Natta catalyst 
exceeding 8wt(s)% (example 4 of comparison), an odor and the taste were bad and the low film of an impact strength was 
obtained. It becomes [ for elevation of the melt viscosity at the time of processing / the load of a pan finishing machine ] still 
larger in this case and is not desirable although improvement in a certain amount of impact strength can be desired by making 
molecular weight high. When film processing of the high pressure process LDPE which does not satisfy a formula (1) was carried 
out with melting temperature with a die gap of 1 70 degrees C or more (example 5 of comparison), an odor and the taste were bad 
and the low film of an impact strength was obtained. When film processing of the high pressure process LDPE was carried out by 
the 120-degree C working temperature (example 6 of comparison), although a part of odor and taste were improved, compared 
with Ziegler-Natta catalyst of the almost same density, or the polyethylene of a metallocene catalyst system, the low film was 
obtained for the impact strength. 

. [0032] When melt viscosity eta* [170] carried out film processing of the antioxidant by the 200-degree C working temperature, 
without adding at all the ethylene system polymer whose weight rate of a cold xylene fusible part is 0.5wt(s)% by 3 2.5xl04poise 
and the density of 0.919g/cm (example 7 of comparison), the fish eye occurred mostly and the level of an odor and the taste was 
still very worse. On the other hand, when film processing of the same resin was carried out by the 1 50-degree C working 
temperature (example 4), the fish eye was not generated and an odor and the taste were good. 
[0033] 
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